Long-term alteration in tyrosine hydroxylase mRNA levels in rat locus coeruleus after intraventricular injection of 5,6-dihydroxytryptamine.
The time course variations in tyrosine hydroxylase (TH) activity and specific mRNA were measured in the rat locus coeruleus (LC) and substantia nigra after an intracerebroventricular (i.c.v.) injection of 5,6-dihydroxytryptamine (5,6-DHT), a neurotoxin known to selectively destroy serotoninergic neurons. In this study, the TH activity and TH mRNA were both analyzed from homogenates of single tissue samples (micropunches). TH mRNA was extracted and quantified by densitometry using a northern blot method and an artificial TH RNA as an external standard. 5,6-DHT injection led to a long-lasting increase in TH activity and TH mRNA in LC but not in substantia nigra. The elevation in LC was progressive and reached its maximum value (+75%) at day 4 and day 8 after 5,6-DHT. This effect on TH activity was accompanied by a parallel change in TH mRNA whose amplitude was +57%, +81% and +45% at day 2, 4, and 8 respectively after the neurotoxin injection. Return to normal values was observed at day 16. Variations in TH activity and TH mRNA in LC were of similar amplitude. These results suggest that serotonin could be a potent modulator of TH gene expression within noradrenergic LC neurons.